Abstract Bacterial vaginosis (BV) is the most prevalent vaginal infection worldwide and is characterized by reduction of native lactobacilli. Antimicrobial therapy used to cure the disease is often found to be ineffective. We postulate that Bacillus coagulans Unique IS-2 (Unique Biotech Limited, India) might provide an appendage to antimicrobial treatment and improve curing rate. In the present study 40 Indian women diagnosed with BV by the presence of symptoms including white discharge, pH greater than 4.7, burning micturation, itching, soreness and redness at vulva. The subjects were divided in 2 groups probiotic (n = 20) and control (n = 20) based on age (control group, 33 ± 3 years and probiotic group, 32.5 ± 3 years), history of previous vaginosis (control group, 75% or 15/20 and probiotic group, 75% or 15/20) and severity of current vaginosis infection (burning micturation and itching, 35% in each group). Probiotic group subjects were assigned to receive a dose of antibiotic therapy [Ofloxacin-Ornidazole with strength of 200-500 mg per capsule/day for 5 days along with vaginal peccaries (co-kimaxazol) for 3 days] simultaneously with two probiotic capsules (10 9 CFUs of Bacillus coagulans Unique IS-2 per capsule). The control group received only antibiotic therapy. At the end of the treatment the 80% of probiotic group subjects showed significant positive response as revealed by reduction of vaginosis symptoms compared to the control group which exhibited reduction in 45% subjects only. Thus, the results of present study indicate that strain Bacillus coagulans Unique IS-2 can provide benefits to women being treated with antibiotics to cure an infectious condition.
Introduction
Bacterial vaginosis (BV) is a term used to describe disorders that cause infection or inflammation of the vagina. BV is quite complex, however, very common condition characterized by the substitution of native Lactobacilli by either anaerobic bacteria such as Atopobium, Gardnerella and Mobiluncus [1, 2] , or Mycoplasma [3] , or aerobic bacteria such as pathogenic Escherichia coli and enterococci [4] . The net result is an elevated pH, production of sialidase by colonizing foreign microbes [5] or amine production by them resulting in white discharge and fishy odor [6] . Vaginal infections can have symptoms, like itching, burning, and vaginal discharge [7] . If vaginosis is left untreated, it leads to some other complications like, pelvic inflammatory disease [8] , infertility, pre-term birth, low birth weight etc. [7] . Hence vaginitis is considered to be warning symptoms to prevent occurrence of such complications and should be treated in time. Treatment of BV comprises either oral or vaginal antibiotic supplements, such as metronidazole or clindamycin. However, the curing rate is poor and recurrences are often found to be very common [9] . This has led to the use of long term, low dose suppressive therapy for BV. Other studies also suggest that the incidence of BV increases the risk of sexually transmitted infections [10] , and therefore, it is essential to develop new approaches to the preservation of a healthy vagina, particularly therapies which can be readily available, economical and with a higher efficacy in terms of reducing recurrences.
Probiotic bacteria are considered as an alternative choice for BV prevention and treatment due to their capability to produce antimicrobial compounds such as, acetic acid, bacteriocins and hydrogen peroxide, thereby hindering pathogenic bacterial growth [11] . Vaginal probiotic capsules are particularly alluring because of their ease of use and high satisfaction rates against the use of creams and gels. The purpose of this study was to determine the efficacy of oral supplementation of probiotic capsules containing Bacillus coagulans-Unique IS2 in the treatment of BV.
Materials and Methods

Selection of Patients for Clinical Study
Forty women reported at out-patient department in Government Medical College and Hospital Aurangabad, India, with BV were examined. The study was approved by the Institutional Ethics Committee (ref no: ICE/GMCA/114/ 2008) and all subjects gave written informed consent before any research activity was initiated. The inclusion criteria for the subjects was based on presence of the following symptoms such as, white discharge, positive for whiff test, vaginal pH greater than 4.7 (normal pH between 3.8 and 4.5), along with other symptoms like, burning micturation, itching, soreness and redness at vulva. Subjects were excluded if they were diagnosed as pregnant woman, presence of diseases like IDDM, hypothyroidism, severe obesity or liver disease, diseases which may affect pH of body. Patients who have taken systemic or vaginal antibiotics, probiotics, systemic or vaginal anti-fungal agents or systemic corticosteroids in previous 30 days were also excluded from the study.
Study Groups and Treatments
Participants fulfilling the entry criteria were divided equally (control 20 and probiotic 20). The following observation are noted for age (control group, 33 ± 3 years and probiotic group, 32.5 ± 3), history of previous vaginosis (control group, 75% or 15/20 and probiotic group, 75% or 15/20) and severity of current vaginosis infection (burning micturation and itching, 35% in each group). Study subjects were not blinded to the treatment they received. The control group patients were given standard vaginosis treatment alone (Ofloxacin-Ornidazole with a strength of 200-500 mg per capsule/day for 5 days along with co-kimaxazol vaginal peccaries for 3 days). The probiotic group patients took standard vaginosis treatment plus two capsules of B. coagulans Unique IS-2 (1 9 10 9 CFU/capsule) twice a day before meals for 90 days.
Data Collection and Diagnosis
Patients received a multidisciplinary evaluation consisting of physical examination, neuropsychological, psychiatry, and family interview. Study has been initiated only after obtaining informed consent for the current treatment protocol. The diagnosis of BV was assessed based on whiff test, assessment of presence and severity of the symptoms such as white discharge, pH [ 4.7, burning micturation, itching, soreness and redness at vulva. All the patients returned for follow-up visit at 90th day. Follow up evaluation included, diagnosis for BV symptoms (described above) and a report of adverse events. The result of the study was analyzed by v 2 test.
Results and Discussion
For this study, 40 subjects were enrolled to participate with the symptoms and signs of BV from Government Medical College and Hospital Aurangabad, India. Table 1 shows the condition of the probiotic (n = 20) and control (n = 20) group subjects at the beginning of the study. All the subjects had exhibited white discharge (probiotic (n = 20) and control (n = 20) subjects), however, they differed in other symptoms such as burning, micturation and itching, followed by soreness. Regardless of the significant progress reported in understanding the epidemiology, pathophysiology, and treatment of BV, scant information is available regarding recurrent BV. Most therapeutic trials evaluate treatment outcome at the completion of treatment after 7th day or at best 28-35 days following the termination of therapy, but longer follow-up is rare [12] . Considering duration of the study, a combinational therapy consisting of conventional antibiotics along with probiotic B. coagulans Unique IS-2 was carried out for 3 months. The strain Unique IS-2 was well identified for its probiotic properties. Selection of this strain was (B. coagulans Unique IS-2) based on its in vitro evaluation for antimicrobial activity against several pathogens (including gram positive and gram negative) and its adherence ability (Adhesion percentage of 58%) [13] . Out of 40 patients who enrolled for the study 20/20 (100%) from probiotic group, 20/20 (100%) from control group returned for follow up at day 90. Among the probiotic group most of the subjects (16/20) were negative for amine (Whiff) test and did not show any white discharge (n = 16), whereas in control group only 9 out of 20 subjects were negative for amine (whiff) test (P = 0.0002, Fig. 1 ). Other symptoms like, burning micturation was reduced to mild (5/7), absence of itching in 5 subjects and soreness, redness were completely found disappeared in all the tested probiotic subjects. In contrast, control group subjects were suffering with severe burning micturation (4/ 7) and itching (5/7) ( Table 1) .
Oral supplementation of probiotic is also effective as most of the urogenital bacterial microflora originates from the GI tract [14] . Intestinal passage of these probiotic strains led to a beneficial impact on the vaginal microflora. This may have occurred due to strains themselves ascending to the vagina from the rectal area or altering the ability of the pathogens to transfer to this niche [14] . Thus, the probiotic supplementation along with standard antibiotic treatment was more beneficial as reported by Anukam et al. [7] .
In the present study, 80% (16/20) of probiotic group subjects were recorded towards improvement in minimizing BV recurrence as per consent. Similar observation was reported by Shirodkar et al. [15] , wherein Lactobacillus sporogenes (B. coagulans) alleviates the symptoms caused by non specific vaginitis.
Conclusions
This study concludes that B. coagulans Unique IS-2 is quite effective in minimizing recurrence of vaginal infections and consequent symptoms such as, white discharge, burning, micturation, itching and soreness. Hence, oral supplementation of probiotic capsule containing strain Unique IS-2 could be a solution for efficient treatment of bacterial vaginosis. The study however, had following limitations of being a preliminary study with a small number of patients and also an open trial. Further studies are needed to establish significant effect in large number of patients before it is accepted as an alternative mode of treatment of patients with symptoms of BV. 
NA S Significant, NS non significant, NA not applicable Fig. 1 Summary of subjects suffering with BV before (day 1) and after (day 90) treatment
